The French Renal Epidemiology and Information Network (REIN) registry began in 2002 to provide a tool for public health decision support, evaluation and research related to renal replacement therapies (RRT) for end-stage renal disease (ESRD). It relies on a network of nephrologists, epidemiologists, patients and public health representatives, coordinated regionally and nationally. Continuous registration covers all dialysis and transplanted patients. In 2003, 2070 patients started RRT, 7854 were on dialysis and 7294 lived with a functioning graft in seven regions (with a population of 16.5 million people). The overall crude annual incidence rate of RRT for ESRD was 123 per million population (p.m.p.) with significant differences in age-adjusted rates across regions, from 84 [95% confidence interval (CI): 74-94] to 155 p.m.p. The principal causes of ESRD were hypertension (21%) and diabetic (20%) nephropathies. Initial treatment for ESRD was peritoneal dialysis for 15% of patients and a pre-emptive graft for 3%. The one-year survival rate was 81% [79][80][81][82][83] in the cohort of 2002-2003 incident patients. As of December 31, 2003, the overall crude prevalence was 898 p.m.p, with 5% of patients receiving peritoneal dialysis, 47% on haemodialysis and 48% with a functioning graft. The experience in these seven regions over these two years clearly shows the feasibility of the REIN registry, which is progressively expanding to cover the entire country.
Introduction
France has contributed to the European Dialysis and Transplant Association (EDTA) registry for more than 30 years, reporting on trends and outcome in end-stage renal disease (ESRD) therapies [1] . Only a few regional surveys have been conducted in France since 1994 [2] [3] [4] and one national survey on dialysis in 2003 [5] , while other European countries were setting up national registries [6] [7] [8] . In the late 1990s, the increasing burden of ESRD led the Ministry of Health and the National Health Insurance Funds to work together with representatives of nephrologists, nurses, health care facilities and patients to develop new policies. These consultations led to the enactment of new regulations on RRT in 2002. One major change in RRT policy was that planning of the offer of care was related to population needs, assessed at the regional level. Moreover, two of the objectives of the 2004 national public health programme specifically concerned kidney diseases: to stabilize ESRD incidence by 2008 and to improve the quality of life for dialysis patients. The REIN project, developed by a group of experts as an initiative of the French Society of Nephrology, provided the renal data system required to implement these two governmental measures.
The Renal Epidemiology and Information Network (REIN -Re´seau Epide´miologie et Information en Ne´phrologie) registry was founded in 2001 to provide a tool for public health decision support, evaluation and research. It has five goals: (1) to provide estimates of the total ESRD patient population, to report on incidence, prevalence, mortality rates and trends over time at both the regional and the national levels, and to describe patient condition, (2) to follow up the cohort of ESRD patients and evaluate access to and outcome of dialysis and transplantation, (3) to assess quality of care, (4) to promote the development of clinical, epidemiological, evaluation and economic research on chronic kidney disease and (5) to contribute to the ERA-EDTA registry and international studies.
Organizational principles
The REIN network includes nephrologists, nurses, patients, public health representatives and epidemiologists coordinated within regional and national steering committees (Appendix 1). To facilitate the links with the existing transplant database (CRISTAL), the French Transplant Agency (now called Agence de la biome´decine) was chosen as the coordinating centre. In each region, it signs a funding agreement with a department providing methodological support to the regional committee to pay clinical research assistants. The REIN registry is supported by the National Health Insurance Funds (Caisse Nationale d'Assurance Maladie), the Ministry of Health, the National Institute of Public Health Surveillance (InVS), University Descartes-Paris 5, and the National Institute of Health and Medical Research (Inserm). It also receives additional grants from the regions. Although participation in the registry is not mandatory, dialysis centres are strongly encouraged to do so. The financial support for data management and quality control furnishes one incentive. Moreover, the new regulations on RRT require the regular provision of data to administrative agencies. The registry is progressively spreading throughout the country and is aiming for nationwide coverage (that is, all 22 regions and 4 overseas districts) by the end of 2006. In 2003, the REIN included seven regions covering more than one fourth of the overall French population: Auvergne (1.3 million population), Bretagne (2.9), ChampagneArdenne (1.3), Languedoc-Roussillon (2.4), Limousin (0.7), Lorraine (2.3) and Rhoˆne-Alpes (5.6).
Population and information
The REIN registry is intended to include all ESRD patients on RRT -either dialysis or transplantationliving in metropolitan France or in overseas districts. At the start of the registry in a region, all (prevalent) dialysis patients in that region are registered. New (incident) patients are reported from the first day of RRT. Patients with a diagnosis of acute renal failure are excluded, i.e. those who recover all or some renal function within 45 days or are considered as such by experts when they die before 45 days. Patients with pre-emptive grafts and those living with a functioning graft are identified from the transplant database.
To further the registry purposes of both surveillance and evaluation, a set of basic items, including fixed and annually updateable items, was defined for all dialysis patients (Appendix 2). Five types of events are reported to the registry on occurrence from the first day of any treatment: (1) renal transplantation, (2) changes in dialysis setting, (3) changes in type of dialysis, (4) transient recovery of renal function and (5) death. Patients who died outside dialysis units are actively sought, especially early death in intensive care units.
Primary renal diseases are coded according to the thesaurus of the French-language Society of Nephrology, based upon the 10th revision of the International Classification of Disease (ICD-10) and grouped by the eight ERA-EDTA categories [9] . The REIN guide defines all items to be recorded, includes coding instructions, and serves as a standard for all participating regions (http://www.agencebiomedecine.fr/fr/pro/actu-rein.asp).
In 2003, data on dialysis were collected through different computer systems [10, 11] 
Quality control
The participation rate of centres in all contributing regions is 100%. A clinical research assistant in each region visits every dialysis centre to verify the completeness of patient and event registration, by comparing reports to the registry with centre administration files. Completeness is also assessed through record linkage with hospital databases, particularly to search for early deaths in non-nephrology departments. Completeness and accuracy are systematically ascertained for items deemed essential, that is, identification, demographics, primary renal disease and date at RRT initiation. Other items, such as comorbid 412 C. Couchoud et al.
conditions, are checked through ad hoc quality control. Additional validation at the national level is intended to eliminate any duplication across regions. All these procedures are documented in the REIN guide. Finally, dialysis centres in regions bordering regions of those participating are asked twice a year to provide information about the patients they treat who live in the participating regions. This policy will continue until the registry covers the entire country.
Epidemiology and patient outcome
In all, 2070 ESRD patients in the seven regions started RRT in 2003. The overall crude incidence rate of RRT for ESRD was 122.8 per million population (p.m.p). The overall age-adjusted rate, using the 1995 European population as reference [9] , was 118.8 and differed significantly across regions, from 84.0 in Bretagne (western France) to 155.4 Lorraine (eastern France) ( Table 1) . They were more than 50% higher for men than women. Median age at RRT initiation was 69.6 and ranged from 2 to 100 years. Figure 1 shows that incidence rates increased with age until 85 years in all regions, but with marked differences in levels among the elderly across regions. Hypertensive and diabetic nephropathies were the main causes of ESRD with 51 new patients per million population.
Peritoneal dialysis was the initial modality of treatment for 14.8% of patients (range: 13.1-25.0%, according to region) and pre-emptive graft for 3% (2.0-5.2%) ( Table 2) .
At RTT initiation, 50% of the patients had cardiovascular disease and 33% diabetes, nearly all (91%) of whom had type 2 non-insulin-dependent diabetes.
Among the incident patients in 2002 and 2003, the overall one-year survival rate, starting from the first day of any treatment, was 81.0% [79. 4-82.6 ]. We used the actuarial method and observations were censured as of 31 December, 2003. The survival probability decreased with age, but remained Renal replacement therapy for end-stage renal disease in France 413 above 60% in patients older than 75 at RRT initiation ( Figure 2 ). As of 31 December 2003, 7854 patients were on dialysis in these seven regions and 7294 lived with a functioning graft. Age-adjusted prevalence differed significantly across regions (Table 3 ). Figure 3 illustrates the distribution of dialysis modalities among the prevalent patient population. Treatment modalities for haemodialysis were divided into four categories: haemodialysis centre located in a health facility with physicians always available (in-centre haemodialysis), haemodialysis centre without a physician always available (out-centre haemodialysis), self-care units and home haemodialysis. Peritoneal dialysis was either continuous ambulatory or automated peritoneal dialysis (including all automated techniques with or without extra exchanges). Only 11% received either continuous or automated peritoneal dialysis and 3% home haemodialysis, but 34% of the patients were treated in out-centre or self-care structures.
Feasibility and strength
Two years after it started, REIN has clearly demonstrated the feasibility of an ESRD registry in France. The strengths of the REIN registry include its network organization, its overview of RRT through dialysis and renal transplantation links, due to its setting within the French Transplant Agency, the development of new informatics tools and the quality control of data. Its design also makes it possible to meet three complementary goals for RTT: planning and monitoring, evaluation and research. Clinicians, patients, administrators and researchers can and do discuss these data, within national and regional steering committees. Finally, the seven contributing regions in 2003 also supplied data to the ERA-EDTA registry and thus made it possible to see RRT in France in its European perspective [9] . [8] . Since March, the 2003 are now available. Bearing in mind the necessity for caution in comparing data collected in heterogeneous conditions across countries, we note the contrast between the incidence rate calculated from our data and the 259 p.m.p incidence rate reported in the United States for the European-American population [13] .
The crude one-year survival rate among incident dialysis patients was 81.0 [79. 4-82.6] . Although it is difficult to compare survival rates without adjusting for age and comorbidities, these data are consistent The denominator for prevalence rates was the population on that date.
In-centre haemodialysis 55%
Out-centre haemodialysis 10%
Self-care haemodialysis 21%
Continuous peritoneal dialysis 8% Automatized peritoneal dialysis 3%
Home haemodialysis 3% Fig. 3 . Distribution of the prevalent patients among dialysis modalities. 
Comorbidities and clinical performance measures
Unlike most existing registries, REIN records updateable data on comorbid conditions, which need to be taken into account because they can affect both the selection of dialysis modality and outcomes [14] . The specificity of the USRDS form for most of these data is excellent, but sensitivity was less good, except for hypertension, diabetes and HIV disease [15] . A concordance study in Languedoc-Roussillon showed fair reliability of coding for comorbid conditions at treatment initiation [16] .
The REIN registry also records clinical performance measures and aims to serve as a tool for benchmarking. Such data as timing for referral and vascular access, as well as haemoglobin level, EPO use and dialysis adequacy, are important for assessing the extent to which clinical guidelines are implemented throughout dialysis facilities and thus improving patient care [17, 18] . REIN will also be used to evaluate the trends in meeting the objectives of the 2004 public health programme.
Limitations
Information about the patient residence was not recorded for transplants until 1997. Update of this information is in progress. Meanwhile, we assumed that patients with a functioning graft and unknown residence lived in the same region as that of their follow-up centre in 2003. As in other registries, some heterogeneity may exist in the coding of primary renal disease, particularly for hypertension and diabetic nephropathies. In the absence of a well-established standard method for diagnosing non-biopsy-proven nephropathy, coding is primarily based on the opinion of the attending nephrologist and may thus vary, both between and within regions. Improvement and upgrading of REIN's information system continues (Internet, Datawarehouse, Geographical Information System, meta-model, EDI) and in 2006 it will implement a shared information system covering dialysis and transplantation including a terminological server [19, 20] . Finally, because of their high levels of transplantation activities and development of outcentre and peritoneal dialysis, dialysis in these seven regions cannot be considered representative of that of France as a whole. Nor are they representative of the overseas territories, where previous studies showed that ESRD prevalence is twice as high as in metropolitan France [21] . At present, international comparisons are also limited by the fact that the French law does not allow one to collect continuous data on ethnicity.
Conclusion
REIN is a national, multi-partner, innovative programme in France. After many years without standard information on RRT in France, the REIN registry provides quality-controlled data about patients with ESRD, their treatments and their outcomes. The REIN network, by promoting data sharing and discussion of the results by the various actors, should improve both the decision-making process and quality of care in health management.
